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(54) Abstract Title 

Remote control of a DVD player via a display device 

(57) An apparatus for transmitting information via a network, and a method therefor. The information 
transmission apparatus includes first and second devices, the first device having a transport format converter 
for converting information into a format suitable for transmission between the devices, and for receiving user 
interface data input via a user interface for commanding and controlling the first device via the second device 
The second device has a display unit for displaying the user interface data for commanding and controlling the 
first device, and a physical layer for linking the first and second devices for communications. The IEEE 1394 
interface is adopted as the physical layer, so that the second device e.g. a digital TV can control the operation 
of a digital versatile disc (DVD) player as the first device, and interfacing between devices using the MPEG-2 
transport stream becomes easier. 

FIG. 2 




IEEE 1394 
ISOCHRONOUS 
CHANNEL 240 
23p 
,A/V 



DIGITAL 
TV 



IEEE 
1394 
ASYNCHRONOUS 
CHANNEL 



220 



USER 
INTERFACE 



^222 



CD 
CO 

CO 

oo 



JSDOCID: <GB_ 



_234129SA__|_> 



\ 



CO 



O 
LU 

j| 

or 

0 ^-J 

1 ■ i CD 

o o 
=F c_> 



CD 

r-r). 



O 

Q 
3 
< 



o >< 



QO 



or 

O O UJ 
i . i < . i a 



O 



CO 



^ ° ° 

9= ZD CJ> 



Si 



GO O 



cnj 

' CNi 




or 






uj 




CL 


U- 




00 






Q 


CD 








ISDOCID: <GB_ 



_2341298A_ 



^ (6 




CO 





or 




LU 


Si 


1— 


or 


\ 


LlJ 


CO 


> 


CL 






o 




o 



CL 





o 




CM 




CM 




/ 




or 

LU 




1 

1 


UJ 
1 — 


o 










o 




CJ> 



CNJ 

CsJ 
C\i 

/ 

; 






or 




UJ 




cj>o 


UJ 










o 








< 



-up! 




ICK- 









CL 



^ \ 5 



^ UJ 



CO 

O 



o 
o 



00 

co 



CM 


























•- z: 




o 




o 



o 

CO • 
CNJ 



CNJ 
lO - 
OJ 



o 


or 

UJ 


UJ u. 


OU_ 


> 






m 



CNJ 



CNJ 
CD 
CNJ 



.PCK 
ICTOR 




.PCK 

:ctor 




or 


CO 




Q_ — ' 
CO 




> UJ 
CO 



o 


or 

UJ 






u_ 


< 









uO 

CNJ 



GO 
CL 





a: 



*0 

£ Q CNJ 
00 



ISDOCID: <GB_ 



_2341298A_I_> 



o 
o 



go 

5° 



m 

»0 



O 

LU 

o 



CM 



O 

*0 

f 

') 



OO 



oor 

UJ UJ 
>2 



O LlJ 

P 



7T 



O L*J 
LlJ Q 



CO 

cn o 



CO 




o 



< 



> 



or 



oo cr 
o 



00 



oocr < 

33 LU 5 



cr 

ID 



O ) 

LlJ 



CM 

CN 



2 



CLO 



CL 
CO 





or 


LlJ 


o 


i ctr 

CD ^ 


CO 
CO 
LU 




<_> 

o 




or 



r*0 



CNi 



CO 

CO 
O 



r 



or 
o 

CO 
<C CO 
^ LU 

Q o 
or 

CL. 




cr 

LU 

o 
o 



ISDOC1D: <GB_ 



_2341298A_I_> 



T 



5! 



siV 



3° 



CO 

m 



CM 

m ■ 



oct: 
uj uj 
o >< 



CO 
XT - 



o £5 





or 


o 


UJ 


UJ 


o 


Q 


s 

UJ 


> 







CN 



CO 

cj> o ■ 

UJ 
LU 
UJ 



± 



UJ, 

o 



LU 



r 4 * en 
uj u_ ^ 

OH 



111 



Koo 



O 
CM 



uj 
O 



co 



a: 
Zu-' 

oo 



O 
■ lD 



or 

,UJ 

in 



en 

:z> 

o _J 

cn %2 2 

rO ^ O 

CO 





or 


CO 
I — 


or 


OO 


IAN 




o 







q: 
uj 
_o 
oo o 

UJ 

O 



00 
CO 

a 



CL 
CO 
Q 



Si 

i ' 

^ ! 
> 



CO 

o 



I 



or 

UJ 

o 



00 



CM 




Q_ 



4fl 









JSDOC1D: <GB_ 



_2341298A_J > 



rl . 2341 298 

APPARATUS FOR TRANSMITTING INFORMATION VTA 
NETWORK AND METHOD THEREOF 

The present invention relates to digital data 
transmission, and more particularly, to both an apparatus 
and a method for transmitting information from a digital 
versatile disc (DVD) via a network to a device which can 
interface with a user by means of a display device and 
which allows the display device to control the DVD 
information. 

In general, digital versatile disc (DVD) players 
decode a bit stream read from a disc using a video decoder 
installed therein, and convert the decoded video signal to 
an analog television (TV) signal using a scheme such as 
the National Television System Committee (NTSC) standard. 

The structure of such a general DVD player is shown 
in Figure 1. In Figure 1, a spindle motor (SP) 104 
rotates a disc 102. A pick-up unit 106 receives light 
which has been irradiated onto and reflected off the disc 
102 to read data from the disc 102. Also, the pick-up 
unit 106 includes a deck mechanism capable of transporting 
the pick-up and loading the disc 102. 

A radio-frequency amplifier (RF-AMP) 108 amplifies an 
RF signal picked up by the pick-up unit 106, removes 
noise, performs analog-to-digital conversion and detects a 
synchronization (sync) signal. A servo controller 110 
controls the rotation of the disc 102 and the focusing and 
tracking of the pick-up in order to accurately read data 
from the disc 102, under the control of a system 
controller 116. An eight-to-f ourteen modulation ■ EFM) 



signal output from the RF-AMP 108. is provided to a digital 
signal processor {DSP) 112., 

The DS? 112 demodulates the EFM signal read from the 
5 disc 102 and performs phase compensation of data using a 
chase locked loop (PLL) based, or. the detected sync, 
descrambiing, error detection/correction, and controlling 
of a buffer 114. The transmission rate of a signal, 
written to the disc 102 is greater than or equal to that 

10 of a signal read through the DS? 112, so that the' data 
processed in the DSP 112 is temporarily stored in the 
buffer 114 and then transmitted when an MPEG video decoder 
128 and an MPEG audio decoder 130 require the data. The 
series of processes are carried out under the control of 

15 the system controller 116 such that overflow or underflow 
does not occur in the buffer 114. Also, the DSP 112 
detects the control data portion of the bit stream read 
from the disc 102, and provides the detected data to the 
system controller 116. 

20 

The data from the DSP 112 may be scrambled in order 
to prevent digital copying. In this case, the scrambled 
data is descrambled by a content scramble system (CSS) 

decoder 122. The descrambled data stream is a program 

25 stream described by the Moving Picture Expert Group (MPEG) 
standard. The program stream comprises a video pack 
having MPEG- 1 or MPEG-2 format, an audio pack having an 
MPEG, Audio Coding (AC) -3 or linear Pulse Coded Modulation 
(PCM) format, a sub-picture pack and a navigation pack. 

30 

The CSS decoder 122 descrambies the bit stream 
creviced from the DSP 112, a demultiplexer [ DEMUX) 124 
demultiplexes the descrambled stream into the audio pack, 
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the video pack, the sub-picture pack and the navigation 
pack, the MPEG video decoder 128 decodes the demultiplexed 
video pack, the MPEG audio decoder 130 decodes the 
demultiplexed audio pack, and the sub-picture decoder 132 
5 decodes the demultiplexed sub-picture pack such as a menu 
or caption. A video mixer 134 mixes the decoded video 
data and the sub-picture data, and a video, digital-tc- 
analog converter (DAC) .136 converts the output of the 
video mixer 134 to an analog signal. Then, an analog 
1C encoded video signal is output through a video encoder 
138. An audio DAC 140 outputs the audio data decoded by 
the MPEG audio decoder 130 as an analog audio signal. 

A central processing unit interface (CPUI/F) 126 
15 interfaces with the system controller 116 such that the 
MPEG video decoder 128, the MPEG audio decoder 130 and the 
sub-picture decoder 132 perform decoding at a given timing 
according to the MPEG format. 

20 A first memory 118 for storing various programs 

required by the system controller 116, may be comprised of 
an Erasable Programmable Read-only Memory (EPROM) , and a 
front controller 120 transmits key data input by a user 
via a remote controller or from a front panel of the 

25 player, to the system controller 116. 

In order to transmit video and audio information from 
a general DVD player to a display device for display such 
as a TV receiver or monitor, the DVD player transmits the 
30 video and audio signals using predetermined signal lines 
according to an analog interface. That is, a data 
transmission channel between the DVD player and the 
display device for display is installed by a user by 
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directly connecting a plurality of signal lines, - that is, 
a first channel for video and second through sixth 
channels for audio, from each connector of the DVD player 
to the display device, sc that the video and audio signals 
5 provided by the DVD player are transmitted in analog 
signal form "rough the signal, lines to the display 
device. For high quality video information transmission, 
a super video (S-Video) output is separated and 
transmitted through a specific cable. However, the 
10 transmission mode of the super video output is ' in an" 
analog signal form. 

Also, in order to transmit a digital information, DVD 
players adopt the Sony Philips Digital Interface (SPDIF) 

15 in which a video signal is output to its connector as a 
digital signal and transmitted to the display device 
through signal lines. However, the SPDIF cannot support 
complicated functions such as controlling the DVD player 
via the display device or inspecting the operation status 

20 of the DVD player. 

The analog interface has the drawback of noise 
interference during the transmission of a signal. That 
is, various factors, such as the connection status of a 

25 connector, the quality of signal lines or whether or riot 
noise is generated near the analog interface, can greatly 
affect the quality of the transmitted video and audio 
signals, and the fidelity of a transmitted signal is 
determined by physical characteristics of the signal lines 

30 themselves. Also, the analog interface has the following 
addi t icnai problems . 
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First, a DVD remote controller is required to control 
a DVD. player. Even though a TV set is nothing but a 
display terminal, it requires a remote controller for 
controlling the function of the TV set. Thus, if there is 
5 the need to connect a plurality of devices, a plurality of 
remote controllers are. required, so that a user becomes 
inconvenienced.. 

Second, if an analog interface is used to connect 
10 digital devices, the various, network functions which a 
digital interface provides cannot be implemented. 

If a digital interface such as the IEEE 1394 is 
adopted, the above problems can be solved. However, the 
15 above-mentioned DVD player is manufactured for 
reproduction in a TV set having an analog input, without 
careful consideration of a digital TV set. Accordingly, 
even though the DVD player and a digital TV are connected 
by the IEEE 1394 interface, it is difficult to reproduce 
the current standard DVD information using a digital TV. 
That is, because a digital TV, a receiver for receiving 
high definition television (HDTV) broadcasting, can 
process a bit stream having an MPEG-2 Transport Stream 
<TS) format while the DVD player stores a bit stream 
25 having an MPEG-2 Program Stream (PS) format, the format 
conversion from the MPEG-2 PS format to the MPEG-2 T5 
format must be done in advance in order to transmit the 
data from the DVD player through the IEEE 1394 interface 
to the display device adopting the MPEG-2 TS format. 



20 



30 



It is an aim of preferred embodiments of the present 
invention to provide an apparatus for transmitting digital 
versatile disc (DVD) information via a network to a 
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display device, in which the* display of DVD inforxation 
can be cent rolled by the display device according tc the 
centre! command of a user. 

5 I - is another aim of embodiments of the present 

invention zo provide. a method for transmitting . DVD 
information via a network to a display device, by which, 
the display of DVD information can be controlled according' 
. . to the control command of a user. 

1C . - 

According tc an aspect of the invention, there is 
provided an apparatus for transmitting information between, 
devices via a network, comprising: a first device having a 
transport format converter for receiving user interface 

15 data input via a user interface, the user interface being 
arranged to command and control the first device, and to 
convert information into a transport format for 
transmission; a secend device having a display unit, the 
display unit being arranged to display the user interface 

20 data for commanding and controlling the first device; and 
a physical layer for linking the first and second devices 
for communications. 

The informatcn may have a program stream format. 

25 

The transport format converter preferably comprises: 
an extractor for extracting videc, audio, navigation, and 
sub-picture in pack units from the information in a 
program stream format read from a digital versatile disc 
30 (DVD); a first transport stream packet generator for 
generating an additional information transport stream 
packet by adding a header to additional information 
required for program analysis in the second device; " a 
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second transport stream packet generator for generating a 
data transport packet stream by adding a header to both of 
"he extracted video and audio data in pack units; a 
multiplexer for multiplexing the outputs of the first and 
5 second transport stream packet generators to provide a 
transport: stream; and a timing controller for controlling 
the timing in the generation of the additional, information 
and the data transport stream packets. 

-° The physical layer preferably comprises an IEEE 1394 

interface. 

The first device preferably further comprises: 



a sub-picture processor for decoding the sub-picture 
extracted by the transport format converter to generate 
tit map image information, and for transmitting the 
generated bit map image information through the IEEE 1394 
asynchronous channel; and a navigation data processor for 
decoding the navigation data extracted from the transport 
forrtat converter to generate screen control information, 
and for transmitting the generated screen control 
information through the IEEE 1394 asynchronous channel, 
and for controlling the reading of DVD information 
according to a navigation control command transmitted 
through the IEEE 1394 asynchronous channel from the second 
device, and the second device preferably further 
comprises : 

a user interface manager for transmitting, if a 
user's command is a navigation related command, the 
navigation related command as user interface data through 
the IEEE 1394 asynchronous channel to the navigation data 
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processor, and for generating control information for 
controlling the user interface display if the user's 
command is a presentation related command; and a video 
mixer for receiving the screen control information and the 
5 bit map image information transmitted through the IEEE 
asynchronous channel and for displaying the bit map image 
in the corresponding region of a screen by graphic over lav- 
according to the control . information generated by the user 
interface manager. 

10 

The video mixer may include a browser having the 
graphic overlay function. 

The first device may further comprise: a sub-picture 

15 processor for decoding the sub-picture extracted by the 
transport format converter to generate bit map image 
information; a navigation data processor for decoding the 
navigation data extracted from the transport format 
converter to generate screen control information, and for 

20 controlling the reading of DVD information according to a 
navigation control command transmitted through the IEEE 
1394 asynchronous channel from the second device; and a 
selection controller for selectively transmitting the bit 
map image information, the screen control information and 

25 the output of the transport format converter through the 
IEEE 1394 isochronous channel, and the second device may 
further comprise: a user interface manager for 
transmitting, if a user's command is a navigation related 
command, the navigation related command as user interface 

30 data through the IEEE 1394 asynchronous channel to the 
navigation data processor, and for generating control 
information for controlling the user interface display if 
the user's command is a presentation related ccnmand; and 
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a- video mixer for receiving the screen control information 
and the bit map image information transmitted through the 
IEEE isochronous channel and for displaying the bit map 
image in the cor responding region of a screen by graphic 
overlay according to the control information generated by 
the user interface manager. 

The video mixer may include a browser having the 
graphic overlay function. 



The first device preferably further comprises a first 
navigation decoder, for decoding the navigation data 
relating to data access, extracted by the transport format 
converter, and for controlling the reading of the DVD 
15 information according to a navigation control command 
transmitted through the IEEE 1394 asynchronous channel 
from the second device; the second packet transport stream 
generator of the transport format converter packetizes the 
presentation related navigation data and the sub-picture; 
20 the multiplexer multiplexes a navigation packet transport 
stream and a sub-picture packet transport stream together 
with an additional information packet transport stream and 
a data packet transport stream to output the multiplexed 
result into a transport stream format; and the second 
25 device preferably further comprises: a sub-picture decoder 
for* decoding a sub-picture stream transmitted through the 
IEEE 1394 isochronous channel to generate bit map image 
information; a second navigation decoder for decoding a 
navigation stream transmitted through the IEEE 1394 
3C isochronous channel to generate screen control 
information; a user interface manager for transmitting, if 
a user ' command is a navigation related command, the 
comma r.d as user interface data through the IEEE 1394 
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asynchronous channel to the first navigation decoder, and 
for generating control information for controlling user 
interface display if the user's command is a presentation 
related command; and a video mixer for receiving the bit 
5 map image informal ion and the screen control information 
from the sub-picture decoder and the second navigation 
decoder and for displaying the bit map image in the 
corresponding region of a screen according to the control 
information generated by the user interface manager. In a 

10 first variation to this arrangement may be such that .the 
first device does nor include the first navigation 
decoder, and the second navigation decoder of the second 
device decodes navigation data relating to data access in 
addition to navigation data relating to data presentation, 

15 and the transport format converter packet i zes all the- data 
of the program stream into transport stream, the program 
stream including video data, audio data, all navigation 
data and sub-picture data. In a second possible 

alternative arrangement, the second device does not 

20 include the second navigation decoder, and the first 
navigation decoder of the first device decodes navigation 
data relating to data access in addition to navigation 
data relating to data presentation, and the transport 
format converter packetizes the video data, audio data and 

25 sub-picture ~ data in a program stream, into transport 
stream . 

In the case of the above first variation, the 
transport format converter packetizes all of the data of 
30 the program stream into transport stream, the program 
stream including video data, audio data, all navigation 
data and sub-picture data; and the second device further 
comprises: 1 a sub-picture decoder for decoding a sub- 
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picture stream transmitted through the IEEE 1394 
asynchronous channel to generate bit map image 
information; a second navigation decoder for - decoding 
navigation data relating to data access in addition to 
navigation data relating to data presentation; a user 
interface manager for transmitting, if a user's command is 
a navigation related command, the command as user 
interface data through the IEEE 1394 asynchronous channel 
to the first navigation decoder, and for generating 
control information for controlling user-interface display 
if the user's command is a presentation related command; 
and a video mixer for receiving the . bit map image 
information and the screen control information from the 
sub-picture decoder and the second navigation decoder and 
tor displaying the bit map image in the corresponding 
region of a screen according to the control information 
generated by the user interface manager. 



In the second variation above, the first device 
further comprises a first navigation decoder for decoding, 
navigation data relating to data access in addition to 
navigation data relating to data presentation, and the 
transport format converter packetizes the video data, 
audio data and sub-picture data in a program stream, into 
25 transport stream; and the second device further comprises: 
a sub-picture decoder for decoding a sub-picture stream 
transmitted through the IEEE 1394 asynchronous channel to 
generate bit map image information; a user interface 
manager for transmitting, if a user's command is a 
navigation related command, the command as user interface 
data through the IEEE 1394 asynchronous channel to the 
first navigation decoder, and for generating controlled 
information for controlling user interface cisolav 



2C 
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user's command is a presentation related command; and a 
- video mixer for receiving the bit image information and 
the screen . control information from the sub-picture 
decoder and for displaying the bit map image in the 
5 corresponding region of a screen according to the 
controlled information generated by. the user interface 
manager . 

The video mixer may include a browser having graphic 
1C overlay function. 

The user may communicate with the user interface via a 
remote controller for the second device, and the second 
device is linked to another device via a network, so that 
another device is controlled using the remote controller 
for the second device. 

According to another aspect of the invention, there is 
provided an apparatus for converting the format cf an 
input program stream into a transport stream, comprising: 
an extractor for extracting different kinds cf stream data 
f rem the input program stream; a first transport stream 
packet generator for generating an additional information 
transport stream packet by adding a header to additional 
information required for program analysis; a second 
transport stream packet generator for generating a data 
transport stream packet by adding headers to the different 
kinds of stream data; a multiplexer for multiplexing the 
outputs of the first and second transport stream packet 
generators and cutputting the multiplexed result as the 
transport stream; and a timing controller for controlling 
the timing in the generation of the additional information 
and the data transmission! stream oacket. 



25 



• 30 
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According to another. . aspect, there is provided a 
method for transmitting information between devices via a 
network, comprising: connecting a first device to a 
5 network, the firs- device for receiving user interface 
data input via a user interface, for commanding and 
controlling a first device and for converting information 
to a transport format for transmission; connecting a 
second device to the network, the second device for 

1C displaying the user interface for commanding and 
controlling the first device; receiving the user interface 
data in the second device; displaying the user interface 
data in the second device; allowing a user to input a 
command in response to the user interface displayed in "he 

13 second device; and transmitting control and command 
information from the second device to the first device 
according to the user input, to control access to 
information provided by the first device. 

20 For a better understanding of the invention, and to 

show how embodiments of the same may be carried into 
effect, reference will now be made, by way of example, to 
the accompanying diagrammatic drawings in which: 

25 Figure 1 is a block diagram of a general digital 

versatile disc (DVD) player; 

Figure 2 is a block diagram of a transmission 
apparatus according to a preferred embodiment cf the 
30 present invention; 

3 is a detailed block diagram of the PS/75 
Figure 2; 
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Figure 4 is a block diagram of a transmission 
apparatus according to another embodiment of the present 
invention; and 

Figure 5 is a block diagram of a transmission 
apparatus according to still another embodiment of the 
present invention. 

10 . Referring ' to Figure 2,. in an apparatus for 

transmitting information- via • a network according ■- to a 
preferred embodiment of the present invention, a digital 
versatile disc (DVD) player used as a server (first 
device) and a digital television (TV) used as a client 

15 (second device) are connected through a digital interface, 
e.g., an IEEE 1394 cable. 

In Figure 2, the structure and operation of a spindle 
motor 204, a pick-up unit 205, a radio-frequency amplifier 
20 (RF-AMF) 238, a serve controller 214 and a digital signal 
processor (DSP) 210 and a buffer 212 are the same as those 
of Figure 1, thus explanation thereof is omitted. 

A content scramble system (CSS } decoder 216 
25 descrambles the data provided from the DS? 212 if the data 
output from the DSP 212 is scrambled for the purpose of 
preventing a digital copying. The descrambled stream, a 
program stream prescribed in the MPEG standard, comprises 
a video pack having an MPEG-1 cr MPEG-2 format, an audio 
30 pack having an MPEG, Audio Coding (AC) -3 or linear Pulse 
Codec Modulation f PCM) format, a sub-picture pack and a 
navigation pack . 
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Here, the navigation pack includes various types of 
information capable of controlling a bit stream, for 
example, menu button information, highlight information, 
angle selection information and disc search information. 
3 Also, image information for displaying caption or menu is 
stored in the sub-picture pack.. The menu is displayed 
- with reference to screen control information stored in the 
navigation pack,, which includes information such as the 
position of buttons on a screen, the color, the number of 
10 buttons, the color of a selected button, and the color of 
an executed button. 

A PS-tc-TS (PS/TS) converter 218 converts data having 
a program stream (PS) format provided from the CSS decoder 
216 to data having a transport stream (TS) format under 
15 the control of a system controller 220, transmits 
audio/video (A/V) data having the TS format through the 
isochronous channel of an IEEE 1394 interface 230 to a 
digital television (TV) 240, and provides the navigation 
pack and the sub-picture pack separated form the program 
20 stream to the system controller 220. 

The IEEE 1394 interface 230 comprises a web server 
having a protocol stack including a physical layer, a link 
layer, an IP (Internet Protocol) layer on the link layer, 
-25 an Address Resolution Protocol (ARP) layer, a Transmission 
Control Protocol (TCP) layer, a User Datagram Protocol 
(UD?) layer, a HyperText Transfer Protocol (HTTP) layer 
and a Dynamic Host Configuration Protocol (DHCP; layer. 
The applicant has disclosed such an IEEE 1394 interface in 
U.S. Patent Application No. 09/104,299 entitled "Browser 
based command and control Home Network". Also, the IEEE 
1394 interface 230 can use A/V Control and Transaction Set 
;AV/C CTS} control commands for control between devices, 



30 



3DOC1D: <G8. 



2341298A__I_> 



- 16 - 

. rather than a client /server scheme as in the TCP /I? 
structure cf the . Internet . 

The systea controller 220 reads desired data from the 
5 disc 2C2 through servo control, data search and deck 
. mechanism control, and - manages .the'- OSF 210 and the buffer 
212 such that overflow or underflow of a program stream 
having variable bit rates does not occur. Also/ a web 
page is provided using a protocol stack for a web server 
10 function, so that the web-server function can be performed 
according to the coordinate information detected by the 
web browser of the digital TV 24C . * Here, the operation of 
the DVD player is controlled by" the digital TV 240 using a 
received information, rather than using a remote control 
15 signal for the DVD player, and the contents cf the disc 
are reproduced. 

For the case where the audio data is in a PCM format 
and the system to be used does not include a PCM decoder, 
20 a linear PCM audio decoder 222 may be further included. 

Figure 3 is a block diagram of the PS/TS converter 
218 shown in Figure 2. The PS/TS converter 213 comprises 
a navigation pack (NV_PCK) selector 252, a sub-picture 

25 pack <S?_PCK) selector 254, a video pack (V_?CK) selector 
255, an audio pack (A_?CK) selector 258, a video buffer 
260, an audio buffer 262, a buffer controller 264, a PAT 
TS packet generator 266, a PMT TS packet generator 258, a 
data TS packet generator 270, a timing controller 272 and 

30 a multiplexer 274. 

That is, the NV_?CK selector 252 and the S?_?CK 
selector 254 extract the navigation pack for data control 
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and the sub-picture pack from the PS provided bv the CSS 
decoder 216 of Figure 2. The V_PCK selector 255 and the 
A_PCK selector 258 extract the video and audio packs from 
the PS, and the video buffer 260. and the audio buffer 262' 
temporarily stores the extracted packs. The buffer 
controller 264 controls the data, input/output of zhe video 
buffer 250 and the audio buffer 262, and calculates the 
amount of data stored in the video buffer 260 and the 
audio buffer 262. 



Here,, the MPEG-2 system hierarchy will be briefly 
explained. One program consists of video information, 
audio information and other data information. In the 
MPEG-2 TS prescribed in the MPEG-2 system, various 
15 programs including video, audio and data information are 
time division multiplexed in one stream. Also, PSI 
(Program Specific Information) is included to allow a 
receiving device to receive a transmission stream to 
appropriately extract audio, video and data information 
20 corresponding to a desired program. In general, the PSI 
is implemented in a table form, such as Program 
Association Table (PAT), Program Map Table ( PMT ) or 
Conditional Access Table (CAT) . The PAT and the PMT are 
important. Only one PMT exists per program, in which 
25 serial numbers of TS packets ( having a fixed length of 
188 bytes) containing video and audio streams of the 
corresponding program, called packet identifier (?ID), are 
summarized in the order of items. That is, the video 
stream of the program is expressed as PID=xxxx and the 
30 audio stream as PID=YYYY. 

- n general, because a plurality of programs exist in 
one TS, a plurality of PMTs are in the TS . Thus, an 
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■integrated table for connecting the various programs 
transmitted in the current TS - to the PIDs of the PMT for 
each program is. required/ and such an integrated table is 
the. PAT . In general, because one program is represented 
3 by one program number , items - of the PAT consist- of program 
numbers «>xxxx; and information- defining the relationship 
between the PMT and ?IDs. 

Thus, the FAT TS packet generator 266 generates PAT 
T5 packets by receiving header . ID information output from 
the system controller ' 220 and packet generation timing 
information provided by the ' timing, .controller 272. The 
PMT TS packet generator 268 generates PMT TS packets by 
receiving header ID information output from the system 
controller 220 and packet generation timing information 
provided by the timing controller 272. The data TS packet 
generator 270 receives A/V data from the video buffer 260 
and the audio buffer 262 and generates data TS packets 
including Program Clock Reference (PGR) and Presentation 
Time Stamp (PTS) under the control of the timing 
controller 272. 

The timing controller 272 provides the PAT TS packet 
generator 266 and the PMT TS packet generator 268 with 

25 packet generation timing information, such that PMT TS and 
^ PAT TS packets are repeatedly generated in a predetermined 
period. Also, transmission timing is controlled such that 
each of the PAT TS and PMT TS packets is transmitted once 
every in 7 msec. The timing controller 272 controls the 

30 packet generation timing of the data TS packet generator 
2" 7 0 by receiving information about the capacity- of the 
video buffer 2 60 and the audio buffer 262 from the buffer 
controller 264. The multiplexer 274 multiplexes the 
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outputs of the PAT TS packet generator 2 66, the PMT TS 
packet generator 268 and the data TS packet generator^ 270 
under the control of the timing controller 272, and 
transmits the multiplexed result in the MPEG-2 TS format. 



IT* 



r igure 4 is a block diagram of an information 
transmission apparatus according to another embodiment of 
the present invention. In comparison to the structure of 
the apparatus shown in Figure 2, a DVD player used as a 
server (first device) further comprises a sub-picture 
processor 322 and a navigation data processor 324. Also, 
a PCM audio decoder (not' shown) may be further included. 
Here, an MPEG video decoder and an MPEG audio decoder 
which are normally included in the DVD player are omitted 
because their functions have no relationship with the 
present invention . 

Also, a digital TV used as a client (second device) 
rcmcrises an MPEG-2 TS demultiplexer (DEMUX) 342, a video 
aeztder 344, an audio decoder 346, a video mixer 348, a 
user interface manager 350, a video DAC 352 and an audio 
DAC 3 54 . 



In Figure 4, the PS/TS converter 318 provides the 
25 MPEG-2 TS for A/V data through the IEEE 1394 isochronous 
channel to the MPEG-2 TS DEMUX 342, and provides the sub- 
picture processor 322 and the navigation data processor 
324 with the sub-picture pack and the navigation pack 
extracted from the PS. 

30 

The sub-picture processor 322 processes the sub- 
picture pack information from the PS/TS converter 313 and 
transmits bit map image information through the IEEE 1 3 ? 4 
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asynchronous channel to the video mixer 343. The 
navigation data, processor 324 decodes Presentation Control 
Information (PCI), of the navigation pack information 
provided by the FS/7S converter 318 and transmits the 
5 obtained screen control information through the IEEE 1394 
asynchronous channel to the user' interface manager 350, 
and receives command data . through the IEEE 1394 
asynchronous channel from the digital TV, which controls 
the operation of the DVC player according to key input by 

10 a user, to control the servo controller 314 for the search 
of data. . Here, the screen " control, information fcr the 
sub-picture includes a format for transmission control 
information in pixel units and information about when, in 
which place on the screen, and in which color, the regions 

15 of the sub-picture information are displayed. The screen 
control information for the sub-picture and the bit map 
image information is formatted in a predetermined format 
to be transmitted to the controller of the display device 
(digital TV), i.e., the video mixer 34 5 and the user 

20 interface manager 350. 

Meanwhile, at the client end for receiving the DVD 
information, for example, in a digital TV (DTV) or a 
monitor capable of displaying MPEG-2 TS information, the 
25 MPEG-2 TS DEMUX 342 demultiplexes the TS output through 
the IEEE 1394 isochronous channel from the PS/TS converter 
318 into a video stream and an audio stream. 

The video decoder 344 decodes the demultiplexed video 
30 stream and outputs the decoded video signal at a given 
timing by the MP EG -2 video format under the control of the 
user interface manager 350. Also, the audio decoder 346 
decodes the demultiplexed audio stream and outputs the 
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decoded audio signal at a given timing according to the 
MPEG-2 audio format under the control of the user 
interface manager 350. 

5 The . video mixer 348 further comprises a general 

function for screen display of simple graphic information, 
and mixes the sub-picture transmitted from zhe DVD player 
with a video signal to match the synchronization and 
position thereof according to the transmitted screen 
1C control information, and outputs the mixed signal :c the 
video DAC 3 52. 

That is, when a command to display sub-picture 
information, such as menu screens or captions, is input 

15 from a user, the video mixer 348 expresses a bit map image 
through graphic overlay for a given amount of time in the 
corresponding place of a screen, according zo the bit map 
image information of a sub-picture which is transmitted 
through the IEEE 1394 asynchronous channel from the sub- 

20 picture processor 322 of the DVD player, and the screen 
control information which is generated by the navigation 
data processor 324 and transmitted through the IEEE 1394 
asynchronous channel . 

25 The function of the video mixer 348, relating zo the 

graphic overlay, may be implemented with a browser 
installed in the device. In this case, the browser 
displays the sub-picture in a screen. 

30 Unlike a conventional user interface manager in which 

control of the interface is restricted to the 
corresponding device, the user interface manager 350 can 
receive a command relating to the DVD player from a user 
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and transmit the command to the DVD player, thereby 
allowing a user :c select the DVD information. 

That is, when a command relating to the DSI {Data Search 
Information) is input by a user via a key input using a 
rerr.ote controller to control the operation of a DVD 
player, the user interface manager 353 transmits the DSI 
command through the IEEE 1394 asynchronous channel to the 
navigation data processor 324 of the DVD player. Also, 
when the command" input by the user relates to PCI 
(Presentation Control Information), the user interface 
controller 350 transmits, for example, a command to change 
the color of the corresponding region of the bit map 
mage, to the video mixer 348 according to the PCI stored 
therein. The navigation data processor 324 controls the 
s-rrvc controller 314, which controls access to the DVD 
332, according to the DSI command transmitted through 
v.*:* IEEE 13 94 asynchronous channel. 

In a modification of the structure of Figure 4 , the 
tit map image information decoded from the sub-picture 
information and the "screen control information for 
displaying the bit map image in a screen can be 
" transmitted through the IEEE 1394 isochronous channel 
25 together with the audio and/or video (A/V) information. 
In this case, the DVD player requires a circuit (selection 
rtntroller) for selectively transmitting the bit map image 
and the screen control information, or A/V information, 
and a standard prescribing how to transmit the bit map 
30 image information through the IEEE 1394 isochronous 
channel must be established. 
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Figure 5 is a block diagram of an information 
transmission apparatus according to still another 
embodiment of the present invention. In comparison to the 
structure of the apparatus shown in Figure 4, a PS/TS 
5 converter 416 of a DVD player packetizes the sub-picture 
pack and the navigation pack having PCI extracted from the 
?S into TS, and multiplexes the sub-picture . and navigation 
packets together with PAT TS, PMT TS and data TS packets. 
A navigation DSI decoder 418 decodes the navigation pack 

10 having DSI output from the . PS/TS converter 416, and 
receives a navigation command transmitted through the IEEE 
13 94 asynchronous channel from a DTV. .Also, the DTV 
further comprises a sub-picture decoder 448 and a 
navigation PCI decoder 450 which decode the sub-picture 

13 stream and the navigation stream, respectively, after they 
have been demultiplexed by an MPEG-2 TS DEMUX 442. 

In Figure 5, the PS/TS converter 416 provides the 
navigation pack having DSI information extracted from the 

20 ?S input from a CSS decoder 414, to the navigation DSI 
decoder 418, and packetizes the navigation pack having PCI 
and the sub-picture pack into a navigation TS packet and a 
sub-picture TS packet under the control of a system 
controller 220. The PS/TS converter 416 multiplexes the 

25 navigation TS packet and the sub-picture TS packet 
together with PAT TS, PMT TS and data TS packets and 
transmits the result through the IEEE 1394 isochronous 
channel to the DTV. The navigation DSI decoder 418 
decoces the navigation DSI data provided from the PS/TS 

30 converter 416 and stores the decoded data. 

Also, the MPEG-2 TS DEMLJX 442 of the DTV 
demultiplexes the MPEG-2 TS transmitted through the IEEE 
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1394 isochronous channel into a video stream, an audio 
stream, a sub-picture stream and a navigation stream. 
Under the control of a user interface manager 454,. a video 
decoder 444 decodes the video stream and provides the 
5 decoded video signal to a video mixer 452, an audio 
decoder 446 decodes the audio stream and provides "he 
decoded audio signal' to an audio DAC 458, a sub-picture, 
decoder 443 decodes the sub-picture stream and provides ' a 
bit map image information :o the video mixer 4 52, and a 
10 navigation PCI decoder 45C decodes the navigation stream 
and provides a command relating to PCI to the video mixer 
452. 

When a command to display sub-picture information, 
15 such' as menu screens or captions, is input from a user, 
the user interface manager 454 provides the command to the 
video mixer 4 52 and the video mixer 452 displays the bit 
map image provided by the sub-picture decoder 44 8 by 
graphic overlay in the corresponding place of a screen and 
20 outputs the result via a video DAC 4 56. 

When a user inputs the command relating to PCI, the 
user interface manager 454 transmits the command to the 
navigation PCI decoder 450 and the navigation PCI decoder 
25 450 processes the user's command according to the PCI 
which has been decoded and stored therein and transmits a 
corresponding control command to the video mixer 4 52. 

The video mixer 4 52 displays the sub-picture 
30 information transmitted from the sub-picture decoder 448 
in a screen according tc the commands from the user 
interface manager 454 and the navigation PCI decoder 4 50, 
wherein pixel values corresponding to a specific sue- 
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picture region are changed to display the sub-picture 
information. For example, in the case where a user 
selects a new button on a displayed menu, the navigation 
PCI decoder 4 5C searches for information specifying parts 
5 cf the sub-picture region, the brightness value of which 
is tc change, in the PCI information which has been 
decoded and stored therein, and. provides a command to the 
video mixer 4 52 to change the brightness value. Then, the 
video mixer 452 changes the pixel value of the 
10 corresponding region of the sub-picture tc display. 
Through the above process, a user can change the button 
which is highlighted in the menu for DVD control which is 
displayed on the DTV screen. Then, when a user selects a 
specific button on a menu, the corresponding command is 
15 transmitted through the IEEE 1394 asynchronous channel to 
the navigation DSI decoder 418 of the DVD player 
execute the corresponding command; 



20 
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Thus, the user interface manager 4 54 receives a 
command relating to the DVD player from the user and 
analyzes the command to transmit the corresponding command 
to the video mixer 452, the navigation PCI decoder 450 or 
the CVD player. 

In a modification of the apparatus shown in Figure 5, 
the decoding by the navigation DSI decoder 418 in the DVD 
player may be implemented in the display device (DTV) . 
Tnat is, all information read from the DVD is converted 
into the MPEG-2 TS and transmitted to the display device, 
and the display device decodes the transmitted data having 
the MPEG-2 TS format using a decoder installed therein and 
provides the result to a user. Here, a difference between 
this modification and the apparatus shown in Ficure - -■ «= 
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.that ail navigation information . including both PCI and DSI 
are decoded in the display device. To this end, the 
display device transmits a position command to directly 
access DVD information to the system controller of the DVD 
5 player through -he IEEE 1394 asynchronous channel, and 
then the system, controller controls the servo ■ controller 
chat conrrcis access zo disc. For example, ' vhen the 
playback key of a remote controller for the display device 
is pressed, a command indicating the address of the disc 
1? from which the information is to be read is transmitted to 
the DVD player. 

In another modification of the apparatus shown in 
Figure 5, zhe navigation PCI decoder installed in the 

15 display device can be constructed in the DVD player. In 
this case, there is no need to multiplex the navigation 
information into T3 in the PS/TS converter and to transmit 
the navigation information to the display device. The 
navigation information read from the DVD can be processed 

2C by a navigation decoder installed in the DVD player. In 
decoding the PCI, a command specifying pixels of the sub- 
picture, the pixel values of which are to change, is 
transmitted through the IEEE 1394 asynchronous channel to 
the video mixer of zhe display device. Here, all the 

25 navigation related control commands from a user are 
transmitted through the IEEE 1394 asynchronous channel to 
the DVD player. 

As described above, in the apparatus for transmitting 
30 DVD information through the IEEE 1394 interface to a 
display device which processes data in the MPEG TS format, 
the PS format is converted into the TS format, so that the 
information transmission apparatus according to the 
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-present invention can easily interface with a display 
device adopting the MPEG format. 

Also, because the DVD information is transmitted as a' 
3 digital signal through the IEEE 1394 interface, the 
information transmission apparatus according to the 
present invention has advantages in that attenuation of a 
signal due to the quality and properties of a connection 
medium, and deterioration of video and audio signals due 
1C to noise ..scarcely occurs, compared to the conventional 
analog interface. 

Also, a user is not inconvenienced by having to 
connect two devices with a plurality of signal lines. 
15 That is, connecting the two devices with the sincle IEEE 
1394 cable is enough to transmit all information, so that 
there is no concern about choosing high quality signal 
lines. Also, due to the plug & play function for self- 
detecting the connection status, there is no need for a 
user to setup information, about how the two devices are 
connected . 



According to the present invention, because the 
operation of the DVD player can be controlled by commands 
input using a remote controller for the display device, 
the user interfacing is easily achieved without the need 
for separate remote controllers for each device. 

In addition, the IEEE 1394 digital interface 
according to the present invention allows the devices to 
be networked such that the devices can be integrally 
managed and operated. Also, the DVD player can be used as 
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a server of a browser-cased home network through the IEEE 
13 94 bus , 

The reader's, attention is directed to ail papers and 
5 documents which are filed concurrently with or previous :c 
this specification in connection with this application and 
which are open to. public inspection with this 
.specification, and the contents, of ail such papers and 
documents are incorporated herein by reference .. 
10 . . 

Ail of the features disclosed in this specification 
(including any accompanying claims, abstract and. 
drawings), and/or ail of the steps of any method or 
process so disclosed, may be combined in any combination, 
15 except combinations where at least some of .such features 
and/or steps are mutually exclusive. 

Each feature disclosed in this specification 
(including any accompanying claims, abstract and 
21 drawings) , may be replaced by alternative features serving 
the same, equivalent or similar purpose, unless expressly 
stated otherwise. Thus, unless expressly stated otherwise, 
each feature disclosed is one example only of a generic 
series of equivalent or similar features. 

2 5 

The invention is not restricted to the details of the 
foregoing embodiment ( s ) . The invention extend to any novel 
one, or any novel combination, of the features disclosed 
in this specification (including any accompanying claims, 
31 abstract and drawings), or to any novel one, or any novel 
combination, of the steps of any method or process so 
disclosed. 
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CLAIMS 

1. An apparatus for transmitting information between 
devices via a network, comprising: 

a first device having a transport format converter 
for receiving user interface data input via a user 
interface, the user interface .being arranged to command 
and control the first device, and to convert information 
10 into a transport format for transmission; 

a second device having a display unit, the display 
unit being arranged to display the user interface data for 
commanding and controlling the first device; and 

15 

a physical layer for linking the first and second 
devices for communications. 

2. The apparatus of claim 1, wherein the information has 
20 a program stream format. 

3. The apparatus of claim 1 or 2, wherein the transport 
format converter comprises: 

25 an extractor for extracting video, audio, navigation, 

and sub-picture in pack units from the information in a 
program stream format read from a digital versatile disc 
( DVD) ; 

30 a first transport stream packet generator for 

generating an additional information transport stream 
packet. by adding a header to additional information 
required for program analysis in the second device; 
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a second transport streax packet generator for 
generating a data transport packet stream by adding a 
header to both of. the extracted video and audio data in 
pack units ; 

5 

a multiplexer for multiplexing zhe outputs of the 
first and second transport stream packet generators tp : 
provide a transport stream; and 

10 a t.imi.ng controller for controlling the timing in the 

generation of the additional information and the data 
transport stream packets. 

4. The apparatus of claim 3, wherein the physical layer 
15 comprises an IEEE 1394 interface. 

5. The apparatus of claim 4 , wherein the first device 
further comprises : 

20 a sub-picture processor for decoding the sub-picture 

extracted by the transport format converter to generate 
bit nap image information, and for transmitting the 
generated bit map image information through the IEEE 1394 
asynchronous channel; and 

25 

a navigation data processor for decoding the 
navigation data extracted from the transport format 
converter to generate screen control information, and for 
transmitting the generated screen control information 
30 through the IEEE 1394 asynchronous channel, and fcr 
controlling the reading of DVD information according to a 
navigation control command transmitted through zhe IEEE 
1394 asynchronous channel from zhe second device, and 
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a user interface manager for transmitting,- if < 
user's command is a navigation related comma rid, th< 
navigation related command as user interface data throuar 
the IEEE 1394 asynchronous channel . to the navigation ciaza 
processor, and for generating control information for 
controlling the user interface display if the user's 
command is a presentation related command; and 

a video mixer for receiving . the screen control 
information and the bit map image information transmitted 
through the IEEE asynchronous channel and for displaying 
tr.e bit map image in the corresponding region of a screen 
rv graphic overlay according to the control information 
^::era:ed by the user interface manager. 

The apparatus of claim 5, wherein the video mixer 
.".eludes a browser having the graphic overlay function. 

The apparatus of claim 4, wherein the first device 
further comprises: 

a sub-picture processor for decoding the sub-picture 
extracted by the transport format converter to ceneraze 
r:t .Tap image information; 

a navigation data processor for decoding the 
navigation data extracted from the transport format 
converter to generate screen control information, and for 
controlling the reading of DVD information according to a 
navigation control command transmitted through the IEEE 
1394 asynchronous channel from the second device; and 



a selection controller for selectively transmitting 
the bit map image information, the screen control 
information and the output of the transport format 
converter through the IEEE 1334 isochronous channel, ana 

■ the second device further comprises: 

a user^ interface manager for transmitting, if a 
user's command is a navigation related command, the 
navigation related command as user interface data through 
the IEEE 13 94 asynchronous channel to the navigation data 
processor, and for generating control information for 
controlling the user interface display if the user's 
command is. a presentation related command; and 

a video mixer for receiving the screen control 
information and the bit map image information transmitted 
through the IEEE isochronous channel and for displaying 
the bit map image in the corresponding region of a screen 
by graphic overlay according to the control information 
generated by the user interface manager. 

8. The. apparatus of claim 7, wherein the video mixer 
includes a browser having the graphic overlay function. 

9. The apparatus of claim 4, wherein the first device 
further comprises a first navigation decoder for decoding 
the navigation data relating to data access, extracted by 
the transport format converter, and for controlling the 
reading of the DVD information according to a navigation 
control command transmitted through the IEEE 1394 
asynchronous channel from the second device; 



the second packet, transport stream generator of the 
transport format converter packetizes the presentation 
related navigation data and the sub-picture; 

5 the multiplexer multiplexes a navigation packet 

transport stream and a sub-picture packer .transport stream 
together with an additional information packet transport 
stream and a data packet transport stream to output the 
multiplexed result into a transport stream format; and 
— o . 

the second device further comprises: 

a sub-picture decoder for decoding a sub-picture 

stream transmitted through the IEEE 1394 isochronous 
15 channel to generate bit map image information; 

a second navigation decoder for decoding a navigation 
stream transmitted through the IEEE 1394 isochronous 
channel to generate screen control information; 

20 

a user interface manager for transmitting, if a 
user' command is a navigation related command, the command 
as user interface data through the IEEE 1394 asynchronous 
channel to the first navigation decoder , [y-*;:&n<%%^ for 
25 generating control information for controlling user 
interface display if the user's command is a presentation 
related command; and 

a video mixer for receiving the bit map image 
30 information and the screen control information from the 
sub-picture decoder and the second navigation decoder and 
ror displaying the bit map image in the corresponding 
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region of a screen' according to the control information 
generated by the user interface manager . 

10. The apparatus cf claim 4, wherein the transport format 
converter packetizes ail cf the data of the program stream 
into transport stream/ the program stream including video 
data, audio dara, all navigation data and sub-picture 
data; and 

the second device further comprises: 

a sub-picture decoder for decoding a sub-picture 
stream transmitted through the IEE£ 1394 asynchronous 
cnannel to generate bit map image information; 

a second navigation decoder for decoding navigation 
relating to data access in addition to navigation 
-at a relating to data presentation; 

a user interface manager for transmitting, if a user's 
command is a navigation related command, the command as 
user interface data through the IEEE 1394 asynchronous 
channel to the first navigation decoder, and for 
generating control information for controlling user- 
interface display if the user's command is a presentation 
related command; and 

a video mixer for receiving the bit map image 
information and the screen control information from the 
sub-picture decoder and the second navigation decoder and 
frr displaying the bit map image in the corresponding 
region of a screen according to the control information 
generated by the user interface manager. 
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II. The apparatus of claim 4, wherein the firs* device 
further comprises a first navigation decoder for decoding 
navigation data relating to data access in addition to 
navigation data relating : to data presentation, and the 
transport format converter packetizes the video data, 
v^ udio data and sub-picture data in a program stream, into 
transport stream; and 

the. second device further comprises: a sub-picture 
decoder for decoding a sub-picture stream transmitted 
through the IEEE 1394 asynchronous channel to generate bit 
map image information; 1 a user interface manager for 
transmitting, if a user's command is a navigation related 
command, the command as user interface data through the 
IEEE 1394 asynchronous channel to the first navigation 
decoder, and for generating controlled information for 
controlling user interface display if the user's command 
is a presentation related command; and a video mixer for 
receiving the bit image information and the screen control 
information from the sub-picture decoder and for 
displaying the bit map image in the corresponding region 
of a screen according to the controlled information- 
generated by the user interface manager. 

12. The apparatus of claim 9, 10 or 11, 
mixer includes a browser having a 
function . 

13. The apparatus of claim 1, wherein the user 
communicates with the user interface via a remote 
controller for the second device, and the second device is 
linked to another device via a network, so that another 



wherein the video 
graphic overlay 
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device is controlled using the remote controller for the 
second device. 

14. An apparatus for converting the . format of an input 
5 program stream into a transport stream;- comprising: 

an extractor for extracting different kinds of stream 
data from the input program stream; 

10 a first transport stream packet generator for 

generating an additional information transport stream 
packet by adding a header to additional information 
required for program analysis; 

15 a second transport stream packet generator for 

generating a data transport stream packet by adding 
headers to the different kinds of stream data; 

a multiplexer for multiplexing the outputs of the 
20 first and second transport stream packet generators and 
outputting the multiplexed result as the transport stream; 
and 

a timing controller for controlling the timing in the 
25 generation of the additional information and the data 
transmission stream packet. 

15. A method for transmitting information between devices 
via a network, comprising: 

30 

connecting a first device to a network, the first 
device for receiving user interface data input via a user 
interface, for commanding and controlling a first device 
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and for converting information to a transport format for 
transmission; 

connecting a second device to the network, the second 

device for displaying the user interface for c expanding 
5 and controlling the first device ; 

receiving the user interface data in the second 
device ; 

10 displaying the user interface data in :he .second 

device; 

allowing a user to input a command in response to the 
user interface displayed in the second device; and 

15 

transmitting control and command information from the 
secend device to the first device according to the user 
input, to control access to information provided by the 
first device. 

20 

16. Apparatus for transmitting information between devices 
via a network, the apparatus being substantially as herein 
described with reference to Figures 2 and 3, or Figure 4, 
or Figure 5. 

2 5 

17. Apparatus for converting the format of an input 
program stream input a transport stream, the apparatus 
being substantially as herein described with reference to 
Figures 2 and 3, or Figure 4, or Figure 5. 

30 

13. A method for transmitting information between devices 
via a network, the method being substantially as herein 
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described with reference to Figures 2 and 3, or figure 4, 
or Fiacre 5. 
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